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General Description 



The LM1575/LM2575 are monolithic integrated circuits that 
provide all the active functions for a step-down (buck) 
switching regulator. These devices feature a 5V output ca- 
pable of driving a 1A load with excellent line and load regu- 
lation. 

Requiring a minimum number of external components, 
these regulators are simple to use and include internal fre- 
quency compensation and a fixed-frequency oscillator. 
The LM1 575/2575 offers a high efficiency replacement for 
popular three-terminal linear regulators. It substantially re- 
duces the size of the heat sink, and in many cases no heat 
sink is required. 

A standard series of inductors are available from several 
different manufacturers optimized for use with the LM1575/ 
LM2575. This feature greatly simplifies the design of switch- 
mode power supplies. 

Other features include a guaranteed ±3% tolerance on out- 
put voltage within specified input voltages and output load 
conditions, and ± 10% on the oscillator frequency. External 
shutdown is included, featuring less than 200 ^.A standby 



current. The output switch includes current limiting, as well 
as thermal shutdown for full protection under fault condi- 
tions. 

Features 

■ 5V output, ±3% Max over line and load conditions 

■ Guaranteed 1A output current 

■ Wide input voltage range, 7V to 35V 

■ Requires only 4 external components 

■ 52 kHz fixed frequency internal oscillator 

■ Low power standby mode, Iq typically <200 jaA 

■ 82% efficiency 

■ Uses readily available standard inductors 

■ Thermal shutdown and current limit protection 

Applications 

■ Simple high-efficiency step-down regulator 

■ Efficient pre-regulator for linear regulators 

■ On-card switching regulators 
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Typical Application 



7-32V 
Unregulated 
DC Input ~ 



+V„ 



Note: Pin number* are 
for TO-220 Package 



Feedback 



=f LM2575-5.0 L1 +5V 

Yi guu oui 

3|Gnd 5|0N/0FF , ^ 

-C| N f+»Dl ii_c 0UT 

"100^F m 1N5822 ~ T" 220 fif 



+5V OU 
Regulated 
* Output 



Connection Diagram and Order Information 



4-Lead TO-3 (K) 



5-Lead TO-220 (T) 



Case is Ground 



ON/OFF 




Output 



Feedback 




TL/H/10527-3 



Top View 
Order Number LM2575T-5.0 
tl/w 10527-2 See Ns Package Number T05A 

Bottom View 
Order Number LM1575K-5.0, LM2575K-5.0 
See NS Package Number K04A 

For information about LM2575 in dual-in-line or surface-mount packages, contact the factory. 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, Minimum ESD Rating 
please contact the National Semiconductor Sales (C = 100 pF, R = 1.5 kfl) 
Office/Distributors for availability and specifications. Lead Temperature 
Total Supply Voltage (see Figure 5 ) 40V (Soldering, 10 sec.) 
ON/OFF Pin Input Voltage ~1 i V i 15V Maximum Junction Temperature 
Output Voltage to Ground (Steady State) - 1 V Operating Temperature Range 
Power Dissipation Internally Limited LM1 575-5.0 
Storage Temperature Range — 65°C to + 1 50°C 


2kV 

260°C 
150"C 

-55°C <: Tj <. + 150°C 
-40°C <. Tj <: + 125°C 


ElGCtriCal Characteristics Specifications with standard type face are for Tj = 25°C, and those with boldface 
type apply over full Operating Temperature Range. Unless otherwise specified, V| N = 12V, and Iload = 200 mA. 


Symbol 


Parameter 


Conditions 


Typ 


LM1 575-5.0 
Limit 
(Note 2) 


LM2575-5.0 
Limit 
(Note 3) 


Units 
(Limits) 


SYSTEM PARAMETERS (Note 4) Test Circuit Figure 1 


V OUT 


Output Voltage 


Vin = 12V, l LOAD = 0.2A 


5.0 


4.950 
5.050 


4.900 
5.100 


V 

V (Min) 

V (Max) 


V OUT 


Output Voltage 


0.2A <. I LO ad ^ 1A, 8V £ V| N <. 35V 


5.0 


4.850/4.8OO 
5.150/5.2OO 


4.800/4.75O 
5.200/5.25O 


V 

V (Min) 
V(Max) 


n 


Efficiency 


Vin = 12V, Iload = ia,v OU t - 5V 


82 






% 


DEVICE PARAMETERS 


fo 


Oscillator Frequency 




52 


47/43 
58/62 


47/42 
58/63 


kHz 

kHz (Min) 
kHz (Max) 


VSAT 


Saturation Voltage 


Iqut = 1 A (Note 5) 


0.9 


1.2/1.4 


1.2/1.4 


V 

V(Max) 


DC 


Max Duty Cycle (ON) 


(Note 6) 


98 


93 


93 


% 

% (Min) 


ICL 


Current Limit 


Peak Current, toN ^ 3 M s (Note 5) 


2.2 


1.7/1.3 
3.0/3.2 


1.7/1.3 
3.0/3.2 


A 

A (Min) 
A (Max) 


■l 


Output Leakage Current 


V, N = 35V, (Note 7), Output = 0V 
Output = -1V 


7.5 


2 

30 


2 
30 


mA (Max) 
mA 

mA (Max) 


|q 


Quiescent Current 


(Note 7) 


5 


10/12 


10 


mA 

mA (Max) 


'STBY 


Standby Quiescent 
Current 


ON/OFF Pin = 5V (OFF) 


50 


200/500 


200 


M A 

;xA (Max) 


0JA 

Ojc 
<?JC 


Thermal Resistance 


K Package, Junction to Ambient 
K Package, Junction to Case 
T Package, Junction to Ambient 
T Package, Junction to Case 


35 
1.5 
40 
2 






°C/W 


ON/OFF CONTROL Test Circuit Figure 1 


V|H 

Vil 


ON/OFF Pin Threshold 
Voltage 


V OUT = 5V 
Vout = ov 


1.4 
1.2 


22/2.4 
1.0 /0.8 


2.2/2.4 
1.0/O.8 


V(Min) 
V (Max) 


l|H 


ON/OFF Pin Input 
Current 


ON/OFF Pin = 5V (OFF) 


12 


30 


30 


HA 

)xA (Max) 


IlL 




ON /OFF Pin = 0V (ON) 





10 


10 


MA 

jliA (Max) 





2 



Note 1: Absoluts Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions lor which the device is 
intended to be functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. 
Note 2: All limits guaranteed at room temperature (standard type face) and at temperature extreme* (bold type lace). All limits are used to calculate Average 
Outgoing Quality Level, and all are 100% production tested. 

Note 3: Afl limits guaranteed at room temperature (standard type lace) and al temperature extreme* (bold type (ace). All room temperature limits are 100% 

production tested. All limits at temperature extreme* are guaranteed via correlation using standard Statistical Quality Control (SQC) methods. 

Note 4: External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance. When the 

LM 1575/LM2575 is used as shown in (he Figure 1 test circuit, system performance will be as shown in system parameters section of Electrical Characteristics. 

Note 5: Output (pin 2) sourcing current. No diode, inductor* or capacitor connected to output. 

Note 6: Feedback (pin A) removed Irom output and connected to OV. 

Note 7: Feedback (pin 4) removed from output and connected to 12V to force the output transistor OFF, 

Typical Performance Characteristics (Circuit of Figure 1 ) 
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-75-50-25 25 50 75 100 125 150 
JUNCTION TEMPERATURE (°t) 



Line Regulation 



Normallitd to V M 
L = JO0 mA 


= 12 


¥ 








k 





































































































5 10 15 20 25 30 15 40 
INPUT VOLTAGE (V) 



Dropout Voltage 















^OUT* 


5X 
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-73-50-25 23 50 75 100 (25 150 
JUNCTION TEMPERATURE (°C) 



Current Limit 















1 — 1 

v l 


1 1 

M = 
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2V 













































































-75-50-25 25 50 75 100 125 150 
JUNCTION TEMPERATURE ft) 



Supply Current 




10 15 20 25 30 35 
INPUT VOLTAGE (V) 



Standby 

Quiescent Current 
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-75-50-25 25 50 75 100 125 150 
JUNCTION TEMPERATURE {"C) 



Oscillator Frequency 
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-75-50-25 25 50 75 100 125 ISO 
JUNCTION TEMPERATURE ("C) 



Switch 

Saturation Voltage 




SWITCH CURRENT (A) 



Efficiency 
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5 10 13 2O2SX3540 
INPUT VOLTAGE (V) 



TL/H/10527-4 
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Pin 


Pin 
Number 


Normal 
Operation 


Observed 
Problem 


Name 


(TO-220 
Pkfl) 


Voltage Waveform 
& Values 


Condition 


Probable 
Reason 


Solution 


Feedback 


4 


DC, V 0UT (5V Typ.) Plus 
Tri-Wave Ripple Voltage 
Plus Switching Noise 




V|j*j Is Too Low 
Regulator Is in Current 
Limit 


lncr©3SO ^ 
Reduce Load to 
Less Than 1A 










V4 = OV 


ON /OFF Pin Is Not 
"Low" 


Apply Correct 

VOitago to UN/Urr 

Pin 


Output 


2 


Pulse Tra 

Jl 


n 

' <-v ) 


No Pulse 
Train 

Observed but 
VoUT = 5V 


Regulator Is Unloaded 


Add 200 mA Load to 
Observe Switching 






T — 


Pulse Width 
Not Steady or 
Stable 


Scope Not Triggered 


Adjust Scope Trigger 






T = 1/foSC 85 19.2^5 
(Typ.) 

*ON ^ V OUT 




C|fij Is Too Far from 
LM2575 

RsQuldtor Is in Curr©nt 
Limit 


Reposition Capacitor 
as Close as Possible 
to Input Pin, so That 
Lead Length £ 1 * 

Reduce Load to 
Less Than 1 A 












"Hard" Fast Recovery 
Diode Used 


Change Diode to 
Schottky or "Soft" 
Fast Recovery Type 
(as Recommended) 












LM2575 Not Seated 
Firmly in Its Socket 
(if Used) 


Improve 
Connections of 
Device to Circuit 


ON/OFF 


5 


DC, OV 


V5 > OV 


Pin Control Not Set for 
Normal Operation 
(Improper Logic or 
Connection) 


Apply Correct 
Voltage to Pin 


Ground 
(Case of 
TO-3 Pkg.) 


3 

(Tab) 


DC, OV 


Noisy 


Probe Ground Lead Is 
Picking up Switching 
Noise 


Use Short Ground 
Lead(^ 1") 


V|N 


1 


DC, V| N (from 
Unregulated Source) 


< V1 < V, N 


Input Supply Overloaded 


Verify That Input 
Supply Is Capable of 
Delivering at Least 
(5V x I load x 
1.3)/V| N Amps 



FIGURE 7. LM2575 Troubleshooting Guide 



8 



Physical Dimensions inches (millimeters) 



325 -0 3W 
(8.255 -S.»9) 



(19.30-19.69) 
OIA 



0.420-0.480 0.0Z5 
(10.69-12.19) (0.6J5) 

MAX UNCONTROLLED 
LEAO OIA 



(32 35 — 23 24) 
(2 945) 



Ll 



0.038 - 0.043 



(1 .524- 1.778) 



(0.965-1.092) 



V177 -1.197 




K04A(T*EV E) 



4-Lead TO-3 (K) 
Order Number LM1575K-5.0, LM257SK-S.0 
NS Package Number K04A 
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